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ABSTRACT OF THE DISCLOSURE 
The body of a driver for installing an internally and 

externally threaded tubular insert in a bore has a tubular 
nose in which an axial stud is mounted, the leading end 
of the stud extending beyond the nose of the driver body 
to screw into the tubular insert thereby to permit the 
driver to serve as a handle for installation of the insert. 
For quickly and easily loosening the driver from the in 
stalled tubular insert to permit the driver to be with 
drawn from the insert, the driver body is in cam engage 
ment with the stud to permit loosening of the installed 
insert from the nose of the driver body by reverse rotation 
of the driver body relative to the stud. 

Background of the invention 

Internally and externally threaded tubular metal inserts 
are commonly installed in the threaded bores of soft 
metal members to receive screw-threaded fastening mem 
bers and the problem is to provide a suitable tool or driver 
to facilitate such an installation. The simplest driver is a 
stud formed with flats for engagement by a suitable 
wrench, the driver having a radial stop shoulder to abut 
one end of the tubular insert and having an externally 
threaded end to screw into the insert. With a tubular in 
sert screwed tight against the stop shoulder of the driver, 
the driver is rotated to screw the insert into the threaded 
bore and then rotation of the driver is reversed to loosen 
the insert from the driver and to withdraw the driver from 
the insert. 

In some instances such a one-piece driver is satisfactory 
for its purpose but in many other instances reversing the 
rotation of the driver after a tubular insert is installed 
fails to release the driver from the insert with the result 
that the reverse rotation of the driver simply unscrews the 
insert from the bore in which it has been installed. 
One prior art attempt to solve this problem is to im 

pose a ball bearing between the insert and the stop 
shoulder of the driver. The ball bearing is intended to 
reduce the resistance to reverse rotation of the driver 
relative to the insert but the low pitch of the screw threads 
limits the success of this solution. 
Another prior art attempt to meet this problem is to 

provide a driver with a nut screwed thereon to serve as 
the stop shoulder for locking abutment with the end of the 
insert. With the leading end of the driver screwed into a 
tubular insert, the nut is tightened against the insert to 
anchor the insert to the driver. After the tubular insert is 
installed, the nut on the driver is loosened to free the 
driver from the insert and to permit withdrawal of the 
driver from the insert. The disadvantage of such a proce 
dure is that two wrenches are required to engage the 
driver and the nut respectively to loosen the nut from 
the tubular insert. 
The present invention meets this problem without using 

a ball bearing or using a locking nut and without requir 
ing two Wrenches to carry out the installation procedure. 
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Summary of the invention 

Instead of forming an insert-engaging stud with flats for 
rotation by a wrench, the invention teaches mounting the 
stud in a tubular leading end of a driver body and pro 
viding the driver body with flats for engagement by a 
wrench. With the stud protruding from the driver body, 
the leading tubular end or nose of the driver body serves 
as a stop shoulder against which the insert is tightened by 
the threaded end of the stud. To release the driver from 
an installed tubular insert, provision is made to loosen 
the nose of the driver body from the insert by slight axial 
retraction of the driver body relative to the stud in re 
sponse to slight reverse rotation of the driver body. 
To carry out the purpose of the invention, the stud in 

the leading end of the driver body has freedom for slight 
rotation relative to the driver body to permit an inner 
shoulder of the driver body to move into and out of en 
gagement with a cooperative shoulder of the stud. At 
least one of the two cooperating shoulders is inclined 
relative to the axis of the driver body for cam action by 
the two shoulders in response to the relative rotation. 
The cam action causes slight retraction of the stud to 
quickly tighten the tubular insert on the stud against the 
tubular nose of the driver body for the purpose of in 
stalling the insert and subsequent reversing the relative 
rotation which releases the insert just as quickly. In effect 
the cam action is a screw action of limited range of 
rotation at a pitch angle that greatly exceeds the pitch 
angle of the inner screw thread of the insert and the 
cooperating outer screw thread of the stud. The signifi 
cance of the high pitch angle involved in the cam action 
between the driver body and the stud may be understood 
when it is considered that in using a one-piece driver 
the tubular insert is drawn against the stop shoulder of 
the driver by the engagement of the outer screw thread 
of the driver with the inner screw of the tubular insert 
and the low pitch of the two screw threads causes the 
insert to lock so effectively against the stop shoulder 
that reverse torque of substantial magnitude is required 
to loosen the driver from an installed tubular insert. If 
the reverse torque that is required to loosen the driver 
from the insert is of greater magnitude than the reverse 
torque required to unscrew the tubular insert from the 
threaded bore in which it is installed, the reverse rotation 
of the driver defeats the purpose of the driver by simply 
withdrawing the installed insert. 
The invention takes advantage of the fact that when 

two members are tightened against each other by cooper 
ating screw threads, the locking effect or resistance to 
loosening by reverse rotation varies inversely with the 
pitch angle of the cooperating screw threads. A locking 
action by a high pitch screw is easily broken by reverse 
rotation because a relatively Small amount of rotation 
results in substantial axial movement. 
In the present invention a low pitch angle necessarily 

exists in the screw engagement of the stud with the tubular 
insert but a compensating high pitch angle exists in the 
screw or cam engagement of the driver body with the 
stud. In effect, the invention provides a locking action 
of the tubular insert against the nose of the driver body 
by employing a low pitch screw means in series with a 
high pitch screw means and since the two screw means 
are in series or in tandem, loosening of the high pitch 
screw means results in loosening of the low pitch screw 
means without the necessity of reverse rotation of the low 
pitch screw means. 
The various features and advantages of the invention 

may be understood from the following detailed descrip 
tion and the accompanying drawings. 
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Brief description of the drawings 
In the drawings, which are to be regarded as merely 

illustrative: 
FIG. 1 is an elevational view partly in section illus 

trating a preferred embodiment of the invention poised 
for screwing a tubular insert into a threaded bore; 

FIG. 2 is a plan view of the upper end of the driver; 
FIG. 3 is an exploded perspective view showing the 

various parts of the driver; 
FIG. 4 is a greatly enlarged fragmentary view, partly 

in side elevation and partly in section, showing how the 
tubular nose of the driver body serves as stop means to 
limit the degree to which a tubular insert is screwed into 
the threaded bore; 

FIG. 5 is a greatly enlarged diagrammatic sectional 
view showing the forces including a cam force that are 
involved in tightening a tubular insert against the nose 
of the driver body; and 

FIG. 6 is a view similar to FIG. 5 showing how initi 
ating reverse rotation of the driver body quickly termi 
nates the cam action to loosen the tubular insert from 
the nose of the driver to permit continued reverse rota 
tion of the driver to unscrew the stud from the installed 
insert. 

Description of the preferred embodiment 
FIG. 4 shows a tubular insert, generally designated 10, 

with an external screw thread 12 by means of which the 
insert is screwed into a threaded bore 14 of an aluminum 
member 15. The insert 10 has a low pitch internal screw 
thread 16 and has a longitudinal slot in which is mounted 
a small body 18 of resiliently deformable plastic material 
for locking action both between the insert and whatever 
threaded fastening member is subsequently screwed into 
the tubular insert. 
The presently preferred embodiment of the driver in 

cludes an elongated driver body 20 of circular cross sec 
tion having a reduced rear end 22 of square cross section 
to provide flats for engagement by a wrench. The leading 
end of the driver body 20 is tubular, being provided with 
a blind axial bore 24 and is tapered to form a tapered 
nose 25 that is dimensioned to abut the rear end of a 
tubular insert 10. Preferably the tapered nose 25 is wider 
than the insert 10 to serve as a stop for abutment against 
the chamfer 26 at the entrance of the threaded bore 14 
to limit the extent to which the insert 10 is screwed into 
the threaded bore. 
A stud 30 is rotatably and slidably mounted in the 

axial bore 24 with the stud extending axially from the 
tapered nose 25 of the driver body 20. The leading end 
of the stud 30 is reduced in diameter and rounded to form 
a pilot 32 to facilitate entrance of the stud into a tubular 
insert. Adjacent the pilot 32 the stud 30 is formed with 
an outer screw thread 34 of relatively low pitch to engage 
the internal screw thread 16 of a tubular insert. As may 
be seen in FIG. 4 the screw thread 34 of the stud 30 is 
relatively short, i.e. has relatively few turns to avoid 
cutting into the plastic body 18 and it is to be noted that 
the pilot 32 of the stud is of sufficiently reduced diameter 
to avoid impingement of the plastic body. 
A cam or high pitch screw engagement of the driver 

body 20 with the stud 30 may be provided in various 
iways in various embodiments of the invention. In this 
instance, as best shown in FIG. 3, the stud 30 is formed 
with a peripheral diagonal slot 35 and a cooperating di 
agonal pin 36 is mounted in a diagonal bore 38 in the 
driver body 20 with the pin extending longitudinally 
through the diagonal slot. 
One side of the diagonal pin 36 serves as a diagonal 

shoulder for abutment against the diagonal shoulder 40 
that is formed by one side wall of the slot 35, these two 
shoulders cooperating for rotation of the stud 30 by the 
driver body 20 in a direction to screw an insert 10 into a 
threaded bore 14. In like manner the other side of the 
diagonal pin 36 serves as a diagonal shoulder to abut a 

0. 

5 

20 

25 

30 

40 

50 

55 

60 

65 

70 

75 

4 
Second diagonal shoulder 42 formed by the other side 
wall of the slot 35 for the purpose of rotating the stud 
in reverse direction for withdrawing the driver from an 
installed insert. With the stud 30 slidable as well as ro 
tatable in the axial bore 24, it is apparent that the diagonal 
pin 36 and the diagonal slot 35 permit both limited rota 
tion and limited axial movement of the stud relative to 
the driver body. 

In the preferred practice of the invention, a suitable 
plastic sleeve 45 is shrunk onto the driver body 20 to 
serve as grip means to facilitate manual rotation of the 
driver. The plastic sleeve 45 also serves as means to re 
tain the diagonal pin 36 in the diagonal bore 38. 

Referring to diagrammatic FIG. 5 the external screw 
thread 34 of the stud 30 and the internal screw thread 
16 of the tubular insert 10 constitute a first screw means 
having a relatively low pitch. The diagonal pin 36 in 
combination with the two side walls 40 and 42 of the 
diagonal slot constitutes a second screw means having a 
relatively high pitch angle of approximately 45. The 
manner in which the two screw means act in series or in 
tandem to tighten the insert 10 against the tapered nose 
25 of the driver body 20 may be understood by consider 
ing the forces indicated by the arrows in FIG. 5. 
When the driver body 20 rotates the stud 30 clockwise 

to screw the tubular insert 10 into the threaded bore of 
the aluminum body 15, the rotational force F-1 of the 
driver body is applied to the inclined side wall 40 of the 
slot and is resolved into two components, namely, an 
axially upward component F-2 on the stud 30 and a com 
ponent F-3 that tends to rotate the stud clockwise. The 
clockwise rotation of the stud 30 by the driver body 
creates screw action between the thread 34 of the stud and 
the inner thread 16 of the tubular insert 10 whereby the 
stud applies upward axial force to the tubular insert as 
indicated by the arrow F-4, to cause the tubular insert to 
exert an upward force F-5 against the nose 25 of the 
driver body 20. The upward force F-5 by the tubular 
insert is opposed by the downward force F-6 of the driver 
body, F-6 being the reaction to the first mentioned force 
F-1. It is the pressure between the upper end of the tubular 
insert 10 and the nose 25 of the driver body created by 
the opposing forces F-5 and F-6 that binds or locks the 
insert against the nose 25 of the driver body. 

It is apparent that the upward force F-4 created by the 
screw action between the stud 30 and the tubular insert 
10 and the upward force F-2 created by the screw or 
cam action between the driver body 20 and the stud 30 
are in series or in tandem to create the opposing forces 
F-5 and F-6 that lock the tubular insert against the driver 
body. It is also apparent that because of the low pitch 
of the cooperating screw threads of the stud and the 
tubular insert it would be difficult to terminate the op 
posed forces F-5 and F-6 by reverse rotation of the stud 
relative to the tubular insert but that the high pitch angle 
of the screw or cam action between the driver body and 
the stud would make it relatively easy to terminate the 
opposing forces F-5 and F-6 by reverse rotation of the 
driver body relative to the stud. 
The manner in which the described driver is manipu 

lated for the purpose of installing a tubular insert in a 
threaded bore may be readily understood from the fore 
going description. In preparation for installing an insert, 
the insert is simply screwed by hand onto the stud 30 
until the tubular insert tightens against the nose of the 
driver body. It is to be noted that the clockwise rotation 
of the tubular insert tends to rotate the stud clockwise 
relative to the driver body with consequent pressure of 
the inclined side wall 40 of the groove against the in 
clined pin 36 to tighten the insert against the nose of the 
driver body. 
With the tubular insert frictionally locked against the 

driver body by the binding action of the opposing forces 
F-5 and F-6, the driver body is manipulated in a rotary 
manner to screw the insert into the threaded bore 14 of 
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the aluminum member 15. The resistance to rotation of 
the tubular member in the threaded bore tends to tighten 
the tubular insert against the driver body, i.e. tends to in 
crease the opposed forces F-5 and F-6. 
When the nose of the driver body makes contact with 

the chamfer surface 26 at the entrance to the threaded 
bore to stop the advance of the tubular insert into the 
threaded bore, the operator merely reverses the rotation 
of the driver body 20 to destroy the binding forces F-5 
and F-6 by retreat of the inclined pin 36 from the in 
clined side wall 40 of the inclined slot. Continued reverse 
or counterclockwise rotation of the driver body causes the 
inclined pin 36 to bear against the second inclined side 
wall 42 of the slot to rotate the stud 30 counterclockwise 
and thus unscrew the stud from the installed tubular in 
Sert. 
My description in specific detail of the presently pre 

ferred embodiment of the invention will suggest various 
changes, substitutions and other departures from my dis 
closure within the spirit and scope of the appended claims. 

I claim: 
1. In a driver for installing an internally and externally 

threaded tubular insert in a bore, the combination of: 
a driver body having a tubular leading end shaped and 

dimensioned to abut the end of the tubular insert; 
a stud mounted in the tubular leading end of the driver 
body for relative rotary and axial movement therein, 

said stud having a leading end protruding from the 
leading end of the driver body, 

the leading end of the stud having an external screw 
thread to engage the internal screw thread of the 
tubular insert, 

said stud having a peripheral slot; and 
a pin fixedly mounted on the driver body and extending 

into the slot longitudinally thereof, 
said slot and pin being inclined relative to the axis of 

the stud for cam action between the pin and a side 
wall of the slot to retract the stud and thereby pull 
a tubular insert on the stud into immobilizing pres 
sure against the leading end of the driver body to 
permit the driver body to serve as a handle for screw 
ing the insert into the threaded bore, 

the driver body being releasable from the installed 
tubular insert by reverse rotation of the driver body 
relative to the stud. 

2. A driver as set forth in claim 1 in which the driver 
body has a peripheral plastic sleeve to facilitate manually 
gripping the driver body. 

3. A driver as set forth in claim 2 in which said pin is 
mounted in an inclined bore in the driver body and the 
plastic sleeve covers the opposite ends of the inclined bore 
to confine the pin in the bore. 

4. In a driver for installing an internally and externally 
threaded tubular insert in a bore, the combination of: 

a driver body having a tubular leading end shaped and 
dimensioned to abut the end of the tubular insert; 

a stud mounted in the tubular leading end of the driver 
body for relative rotary and axial movement therein, 

said stud having a leading end protruding from the lead 
ing end of the driver body, 
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the leading end of the stud having an external screw 

thread to engage the internal screw thread of the 
tubular insert, 

Said stud having a peripheral slot; and 
means inside the tubular leading end of the driver body 

projecting inwardly therefrom into the peripheral 
slot, 

said slot being inclined relative to the axis of the stud 
for cam action between the inwardly projecting 
means and the side wall of the slot to retract the 
stud and thereby pull a tubular insert on the stud 
into immobilizing pressure against the leading end of 
the driver body to permit the driver body to serve as 
a handle for screwing the insert into the threaded 
bore, 

the driver body being releasable from the installed 
tubular insert by reverse rotation of the driver body 
relative to the stud. 

5. In a driver for installing an internally and externally 
threaded tubular insert in a bore, the combination of: 

a driver body having a tubular leading end shaped and 
dimensioned to abut the end of the tubular insert; 

a stud mounted in the tubular leading end of the driver 
body for relative rotary and axial movement therein, 

said stud having a leading end protruding from the lead 
ing end of the driver body, 

the leading end of the stud having an external screw 
thread to engage the internal screw thread of the 
tubular insert, 

said stud having a peripheral recess forming a periph 
eral shoulder; and 

means projecting radially inwardly from the tubular 
leading end of the driver body into said recess for 
cooperation with said peripheral shoulder, 

said peripheral shoulder being inclined relative to the 
axis of the stud for cam action between the inwardly 
projecting means and the shoulder of the recess to 
retract the stud and thereby pull a tubular insert on 
the stud into immobilizing pressure against the lead 
ing end of the driver body to permit the driver body 
to serve as a handle for screwing the insert into the 
threaded bore, 

the driver body being releasable from the installed 
tubular insert by reverse rotation of the driver body 
relative to the stud. 
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